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NEW SERIES OF PORTABLE TESTING AND RESISTANCE _ testing. They will be found adapted to the location of faults in 
SETS telegraph and electric-light lines, determination of armature and 
' field resistance of dynamos and motors, and the needs of govern- 

ment and other inspectors, as well as to general expert work. 
The set shown in Fig. 1 is the most complete of the series, and 


WE print to day a description, with cuts, of a new series of 
portable testing and resistance sets. These sets were all designed 
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FIG. 2. FIG. 3. 
in the laboratory of Messrs. Queen & Co., Philadelphia, and are 
intended to meet the requirements of electric-light men, telephone 
line construction, dynamo and motor manufacture, and general 


is intended for all kinds of work where considerable accuracy is 
required. The coils in this set are, as is seen from the figure, 
arranged in four rows, each row being made up of ten coils of the 
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same denomination. The blocks in each row are numbered from 


left to right, and from zero to ten, while the longitudinal bars - 


underneath have engraved upon them the denomination of the 
coils of that row. The connections of the coils are such that but 
one plug is required for each denomination. By inserting it in 
any block, as many coils of that denomination are thrown in as 
may be indicated by the particular number engraved upon the 
block. Thus, as the cut represents it, there are in circuit 369 
ohins; i.e., no thousands, three hundreds, six tens, and nine units. 
Another feature of this set is the arrangement of the bridge-arms, 
which are seen at the left. These are combined with reversing- 
bars, so that the proportional arms may be instantly interchanged, 
—an operation which is necessary in many special methods. An 
additional advantage is, that but six coils are necessary in the 
bridge, instead of eight as usual, to get the proportion of 1 to 
1,000, or 1,000 to 1, thus making the set smaller and more porta- 
ble. The bridge-coils are 1, 10, and 100 on one side, and 10, 100, 
and 1,000 on the other. To effect this reversal, two plugs only 
have to be changed. The coils are platinoid wire, which has a 
very high specific resistance, and changing by but .0023 of one 
per cent for each degree Centigrade of temperature variation. 
They are adjusted by Professor William A. Anthony to an ac- 
curacy of from one fifth to one-tenth of one per cent, while the 
bridge-arms themselves are adjusted to a still higher degree of 
accuracy. The galvanometer is a successful adaptation of a 
laboratory instrument to the needs of portable work, and is claimed 
to be the most sensitive, complete, and portable instrument ever 
combined in a set of this character. The wire is of several hun- 
dred ohms resistance, and is wound so as to have a maximum 
effect upon the needle. The needle itself is an astatic one, and 
delicately suspended by a very fine cocoon fibre, so that there is 
practically no resistance to any deflecting force. By means of a 
very weak controlling magnet sliding upon the suspension-tube, 
the needle can be made almost perfectly astatic, and will show an 
appreciable deflection for currents as small as from gp to gy455 Of 
an ampére. The brass box containing needle and coil is movable 
about a vertical axis; so that the needle can always be brought to 
zero, whatever the position of the box as a whole. The whole 
galvanometer lifts out of its position in the case, and can be used 
independently, or in connection with other apparatus if desired, 
three levelling-screws being provided for levelling when so used. 
By closing the cover of the box, the weight of the needles is auto- 
matically taken from the fibre, and the latter protected from in- 
jury. The battery and galvanometer-key are seen in the front of 
the box, and are independent of each other. The whole is mounted 
up in a polished mahogany box with leather handles and lock and 
key, and measures when complete but 18 inches long by 64 inches 
broad. Fig. 2is a cut of the same thing without the galvanom- 
eter, and it is of course somewhat shorter. These sets have a 
range of measurement from ,;4,5 of an ohm to 10 megohms. 

Fig. 3 shows one of the other sets of the series, and is of much 
the same general character. The coils, instead of platinoid, are 
made of German silver, and are not quite so accurately adjusted, 
while the set is without. the reversing arrangement found in the 
ones just described. The galvanometer also is fibre-suspended, 
but without the automatic release. For this purpose a small set 
screw is used, which allows the needle to be lowered when not in 
use. The galvanometer is permanently mounted in the case, and 
is without the control-magnet. The keys are combined into the 
regular double contact form. This set, as represented in the cut, 
has but three rows of resistance; viz., the units, tens, and hun- 
dreds. Itis also made with an additional row of thousands. This 
set is also made without the galvanometer. 


Messrs. R. T. HILL and J. 8. STONE have recently made some 
important explorations in southern Indian Territory,—a region 
about which little has hitherto been known geographically or geo- 
logically. They find that the Indian Territory is divided into dis- 
tinct northern and southern divisions by the Ouachita mountain 
system. The southernmost of these divisions has.been the special 
object of their studies, and they have secured most valuable data 
concerning it, as well as the history of the medial portion of Red 
River, which has not hitherto been investigated. 
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THE CHEROKEES IN PRE-COLUMBIAN TIMES. 


III. 
(In Science of May 30, p. 324, in the previous article on this subject, Fig. 3 is 


incorrect. The correct figure will be given in the revised edition of these 
papers when published in book form.] 

SUMMING up the evidence introduced, it leads to the fol- 
lowing conclusions :— 

1. That some of the Cherokees reached their historic 
seat before the year 1540, probably as early as the latter par; 
of the thirteenth century. 

2. That they came from some point to the north or north- 


west, apparently in the region of the Ohio River. 


3. That some, if not all, of the mounds of western North 
Carolina and Hast Tennessee were built by the people of this 
tribe. 

Assuming these points to be sufficiently established, let us 
see what evidence can be adduced indicating their line of 
migration. . 

If their former home was in the region of the Upper Ohio, 
and they stopped for a while on New River and the head 
waters of the Holston, their line of retreat was in all likeli- 
hood up the valley of the Great Kanawha. This suppo- 
sition agrees also with the fact that no traces of them are 
found in the ancient works of Kentucky or middle 
Tennessee. In truth, the works along the Ohio River from 
Portsmouth (except those at this point) to Cincinnati, and 


throughout northern Kentucky, are different from the typi- 


cal works of Ohio, and most of them of a type found in no 
other district. On the other hand, it happens, precisely in 
accordance with the theory advanced, that we find in the 
Kanawha valley, near the city of Charleston, a very exten- 
sive group of ancient works, stretching along the banks 
of the stream for more than two miles, consisting of quite 
large as well as small mounds, circular and rectangular 
enclosures, etc. A careful survey of this group has been 
made, and a number of the tumuli, including the larger 
ones, explored by the representatives of the Bureau of Eth- 
nology. 

The result of these explorations has been to bring to light 
some very important data bearing upon the present ques- 
tion. In fact, the discoveries made here seem to furnish the 
connecting link between some of the works of Ohio and 
those of East Tennessee and North Carolina ascribed to the 
Cherokees. | | | 

Subsequent to the preparation of the paper onthe ‘‘Burial- 
Mounds of the Northern section,” published in the ‘‘Fifth 
Annual Report of the Bureau of Ethnology,” further explo- 
rations and a careful resurvey of the group near Charleston 
were made. In order to show the bearing of the data 
obtained on the questions involved in this discussion, it is 
necessary to give somewhat detailed descriptions of some of 
the mounds explored. 

Mound 15 of this group (for convenience the numbers in 
the original sketch are used) was sixty-five feet in diameter | 
and five in height, though a considerable portion had been — 
ploughed off in cultivating the soil. In the top was a ba- 
sin-shaped fire-bed somewhat oval in outline, being about 
seven feet long and four feet wide. This was composed of a 
mixture of clay and ashes burned to a brick red on the up- 
per side; but the under side had a black, greasy appear- 
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ance. Below this was a similar bed, on and about which 
were numerous small fragments of bones, but too much 
broken and charred to show whether they were human or 
animal. 7 | 

These basin-shaped beds remind us of those of similar 
form found in the mounds of East Tennessee, and present 
one indication of relationship between the mound-builders of 
the two sections. | 

Mound No. 18, about the same size as the preceding, con- 
tained a similar series of basin-shaped fire-beds, lying one 
below the other in the central portion. Below them, near 
the bottom of the mound, was a considerable bed of charcoal 
and ashes; and immediately under this, on the original sur- 
face of the ground, the fragments of a skeleton, with which 
were a number of broken arrow and spear heads. 


Mound No. 1 of the group is of large size, measuring five ~ 


hundred and twenty feet in circumference and thirty-three 
in height. This was explored by sinking a shaft twelve feet 
square to the bottom. At the depth of from three to four 


feet, in a bed of mixed clay and ashes, were three skeletons 
lying extended on their backs, doubtless intrusive burials. - 


From this point downwards for twenty feet, nearly all of the 
material in the shaft consisted of the same mixed substances, 
so hard as to require the constant use of the pick. At the 


depth of twenty-four feet there was a sudden change to a 


much softer and darker-colored earth, in which were the 
casts and decayed fragments of poles and logs from six to 
twelve inches in diameter. These, together with fragments 
of bark, ashes, and animal bones which had been split 
lengthwise, continued through a layer of about six feet. At 
the depth of thirty-one feet a human skeleton was discovered 
lying prostrate, head north, the skull crushed but partly 
preserved by contact with a sheet of copper (only fragments 
of which remained) that probably once formed part of a 
head-dress of some kind. By enlarging and curbing, the 
shaft was extended to a diameter of sixteen feet. It was 
then found that a layer of elm-bark had been carefully 


‘spread, with the inner side up, upon the smoothed and well- - 


This had been covered with 
On this the 


packed surface of the ground. 
a layer a few inches thick of fine white ashes. 
body was laid, and covered with similar bark. 
Ten other skeletons, all buried in the same manner, were 
found at this point, arranged, five on each side, in a semi- 
circle around the central one just mentioned, with feet 
turned toward it. With each skeleton on the east side of 
the centre was a fine, apparently unused lance-head; and by 
the side of the northern one of these five, a fish-dart, three 
arrow-points, and some decayed mussel-shells. Nothing was 
found with the other five. With the central one, in addi- 
tion to what has been mentioned, were six shell beads and a 
large lance-head. 

But what interests us more at present is the fact that near 
the head of the latter was a conical vault of very hard clay, 
about four feet high and five feet in diameter. This was 
partially filled with rotten bark, human bones, and dark, 
decomposed matter. Immediately under this, but covered 
with clay, were two circular holes about sixteen inches in 
diameter, and four feet deep. A similar pair of holes was 
found at the head of each of the ten surrounding skeletons, 
ranging in depth from two to three feet, and in diameter 
from eight to twelve inches. 
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The little beehive vault, resembling so exactly in form and 
size those of North Carolina, although built of clay, is an- 
other indication of relationship between the mound-builders 
of the two sections. On the other hand, the burial between 
the layers of bark is precisely what is often found to be the 
case in the Ohio mounds, as appears from the following 
statements by Messrs. Squier and Davis in ‘“‘Ancient Monu- 
ments:” ‘‘The course of preparation for the burial seemed 
to have been as follows: the surface of the ground was first 
carefully levelled, and packed over an area perhaps ten or 
fifteen feet square. This area was then covered with sheets 
of bark, on which, in the centre, the body of the dead was 
deposited, with a few articles of stone at its side, and a few 
small ornaments near the head, It was then covered over 
with another layer of bark, and the mound heaped above.” 

The individual or skeleton buried in the conical vault had 
probably been wrapped in bark. 

That there was a wooden structure of some kind covering 
the area occupied by the skeletons is more than probable, as 
thus only can we account for the timbers. The holes men- 
tioned may indicate the position of a former structure, but 


_ this had been removed before the burials took place. It 


would seem that most, if not all, of the burials took place 
at one time, and after the flesh had been removed. 

Mound 21, known locally as the ‘‘Great Smith Mound,” is 
the largest of the group, being a regular cone, thirty-five 
feet high, and one hundred and seventy-five feet in diameter 
at the base. This was explored by sinking a shaft to the 
bottom twelve feet in diameter. It is a double mound, or 
mound of two stages. The first building carried it to the 
height of twenty feet: after a considerable time had elapsed, 
another stage of work carried it to its present height. Near 
the top were some skeletons, probably intrusive burials. At 
the depth of twelve feet the explorers began to find the frag- 
ments and casts.of logs, the first being that of a black-wal- 
nut log, which must have been nearly tweive inches in diam- 
eter and several feet in length. Further excavation made it 
apparent that these timbers were the remains of a wooden 
vault about thirteen feet long and twelve feet wide. From 
all the indications,—the casts of the posts and logs, the bark 
and clay lining, the fallen timbers, the bark of the roof, 
etc.,—it was inferred that the vault was constructed as fol- 
lows: after the mound, which was at this time twenty feet 
high, had been standing for an indefinite length of time, a 
square pit, twelve by thirteen feet, was dug in the top to the 
depth of six feet; posts were then placed along the sides and 
ends, the former reaching only to the surface, but the cen- 
tral ones at the ends rising four feet higher; on the latter 
was placed the ridge-pole (the walnut log first encountered) ; 
the sides were: plastered with a mixture of clay and ashes, 
and possibly lined with bark; the roof, which had fallen in, 
was made of poles, and covered with bark; over all was 
heaped the superincumbent mound fifteen feet in height. 

In this vault were five skeletons, one lying prostrate on 
the floor at the centre. . The other four had been placed, one 
in each corner, apparently in an upright position. All had 
been wrapped in bark. The central skeleton was very large, 
measuring a little over seven feet in length. Each wrist 
was encircled by six heavy copper bracelets. A fragment of 


the wrapping, preserved by contact with the copper, shows 


that it was black-walnut bark. A piece of dressed skin, 
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which had probably formed the inner wrapping, was also 
preserved by the copper. Upon the breast was a copper 
gorget; by each hand were three flint lance-heads; near the 
right hand, a small hematite celt and a stone axe. Around 
the head, neck, and hips were about one hundred small, per- 
forated sea-shells and some shell beads. Upon the left 
shoulder, lying one upon another, were three sheets of mica 
from eight to ten inches long, six to seven in width, and half 
an inch thick. | 

Further discoveries of badly decayed skeletons were made 
in carrying the shaft downward below the vault, but noth- 
ing with which we are at present concerned except the fact 
that among the articles obtained was the steatite pipe shown 
in Vig. 8. | 

The significance .of this mound lies in the close resem- 
blance it bears, in some respects, to the Grave Creek mound, 
which, according to the tradition of the Cherokees, was built 
by their ancestors. But at present no argument is based 
upon this part of the tradition. This latter giant tumulus is 
in the form of a regular cone, seventy feet high, and nearly 
three hundred in diameter at the base. A shaft sunk from 


the apex to the base disclosed two wooden vaults,—the first 
about half way down, ‘and the other at the bottom. In the 
first or upper one was a single skeleton decorated with a 
profusion of shell beads, copper bracelets, and plates of mica. 
The lower vault, which was partly in an excavation made 
in the natural ground, was rectangular, twelve by eight 
feet, and seven feet high. Placed close together along each 
side and across the ends of the excavation were upright tim- 
bers or posts, which supported others thrown across to form 
the roof. In this vault were two human skeletons, one of 
which had no ornaments, while the other was surrounded 
with hundreds of shell beads. In attempiing to enlarge this 
vault, the workmen discovered around it ten other skele- 
tons. 

The similarity in the method of constructing the vaults is 
_ marked and peculiar. Wooden vaults are not uncommon; 
but those partially sunk in a pit, with the sides and ends 
formed of upright posts, are very rare, and are probably due 
to some peculiar custom, and indicate tribal identity of the 
builders. We notice also the presence, with one of the 
skeletons in each mound, of copper bracelets and plates of 
mica, In both a vault is built about midway the height. 

Mound 81 of the Kanawha group presents some striking 
resemblances to the so-called sacrificial mounds of Ohio. It 
is somewhat flattened on top, three hundred and eighteen 
feet in circumference at the base, and twenty-five feet high. 
After passing through the top layer of soil, some two feet 
thick, a layer of clay and ashes one foot thick was encoun- 
tered. Here, near the centre of the shaft, were two skele- 
tons lying horizontally. These were probably intrusive 
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burials. At the depth of thirteen feet, and a little north of 
the centre of the mound, were two large skeletons in a sit- 
ting posture, with their extended legs interlocked to the 
knees. Their arms were extended and their hands slightly 
elevated, as if they were together holding up a sandstone 
mortar which was between their faces. At the depth of 
twenty-five feet, and resting on the natural surface of the 
ground, was one of the so-called ‘‘altars,” precisely similar 
to those found in some of the Ohio mounds. This, which 
was thoroughly traced, was found to be twelve feet long and 
a little over eight feet wide. It consisted of clay, apparently 
slightly mixed with ashes, the middle portion basin-shaped, 


and the margins sloping downwards and outwards; in other 


words, it was a typical ‘“‘altar,” similar to that shown in 
Fig. 32, ‘Ancient Monuments.” The depth of the basin in 
the centre was a little over a foot, and the thickness of the 
bottom at this point about six inches. On this rested a com- 
pact layer of very fine white ashes from one to two feet 
thick, entirely covering this clay bed. Scattered through 
them were many water-worn bowlders from three to five 
inches in diameter, all bearing indications of exposure to in- 
tense heat: also fragments of charred bones, some of which 
were nearly destroyed by heat. The upper side of this clay 
bed or “‘altar” was burned to a brick red. 

That this tumulus must be classed with the (so-called) 
‘sacrificial mounds” of Ohio, will, it is presumed, be ad- 
mitted without any objection. As the custom of building 
these clay structures, to which Messrs. Squier and Davis ap- 
plied the name ‘‘altars,” seems to have been peculiar to one 
class of Ohio mound-builders, we have here one very strong 
indication that the people who built the mounds of this Ka- 
nawha group belonged to the same tribe. 

Mound 23 is of considerable size, measuring three hundred 
and twelve feet in circumference and twenty-five in height. 
It had never been disturbed in any way, and was the most 
pointed and symmetrical of the group. 

As the discoveries made in it are important in this con- 


nection, the report of the Bureau explorer is given somewhat 


fully. . 

It was examined by sinking a large central shaft to the 
bottom. From the top to the depth of fifteen feet, the ma- 
terial passed through was an exceedingly hard, gray mix- 
ture, apparently of ashes and clay. At this depth casts of 
poles and timbers of various sizes were discovered, but all 
less than a foot in diameter, extending into the western and 
southern sides of the shaft. - These casts and rotten wood 
and bark continued to increase in amount nearly to the 
natural soil, which was reached-at the depth of twenty-five 
feet. The débris being removed, and the bottom of the 
shaft enlarged to fourteeen feet in diameter, it was ascer- 
tained that these timbers had formed a square or polygonal 
vault, twelve feet across, and some eight or ten feet high in 
the centre. This had been built up in the form of a pen, 
the ends of the poles extending beyond the corners. -The 
roof must have been sloping, as the ends of the poles used 
in making it extended downward beyond the walls on which 
they rested. On the floor of this vault, which corre- 
sponded with the original surface of the ground, were two 
adult skeletons, the bones of which, though but little de- 
cayed, were crushed and pressed out of position. No imple- 
ment or ornament was found with them. 
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As the earth of this floor did not appear to be the natural 
soil, the shaft was carried down four feet farther. This re- 
vealed a pit, the lateral extent of which could not be deter- 
mined, but which had been dug to the depth of four feet in 
the original soil. On the floor of this pit, at one side, ar- 
ranged in a semicircle, were six small clay vaults in the 
shape of beehives, about three feet in diameter at the bot- 
tom, and the same in height. 

They were made of clay and ashes mixed, very hard, and 
impervious to water. Possibly they had been allowed to 
dry before being covered with earth. They were partially 
filled with a dark, dry dust, apparently of some decayed 
substance. A few fragments of bones were found in them. 

In the centre of the space around which these little vaults 
were arranged, but only two feet below the floor of the large 
wooden vault, were two small clay-lined cavities about the 
Size and form of the ordinary water-jars from the Arkansas 
mounds. Possibly they were decayed, unburnt vessels which 
had been deposited here at the time of burial. 

~The bottom of the pit, which consisted of the natural de- 
posit of yellow sand, was covered with a layer of charcoal 
and ashes two or three inches thick. This sand appeared to 
have been heated, from which it is inferred that the burning 
took place in the pit previous to the formation of the vaults. 

The work was suspended at this stage, on account of ex- 
treme cold weather, but was recommenced the following 
season by running trenches from the sides into the shaft, and 
afterward carrying a tunnel in at the base. In one of these 
trenches, nine feet from the top, occurred a layer of soft 
earth, in which were numerous fragments of decayed tim- 
bers and bark, also casts of logs extending horizontally into 
the sides of the trench. These, it is presumed from what 
was afterward discovered, pertained to & wooden burial- 
vault. The tunnel carried in at the base was from the south 
side, ten feet wide, and eight feet high. -For a distance of 
twenty feet it passed through the hard gray material of 
which the body of the mound was composed. Here the ex- 
plorers suddenly encountered a deposit of soft earth in len- 
ticular masses and of various colors, showing that it had 
been brought from the hillsides and bottoms near by. A 
short distance from this point they began to find the casts 
and remains of the timbers of the large central vault, but, 
before reaching the interior, passed over a small refuse-heap, 
evidently belonging to an age preceding the date of the 
building of the mound. As they entered the remains of the 
vault, they began to find tolerably well preserved human 
bones, but no whole skeletons. Seeing here indications of 
the pit before mentioned, the tunnel was carried downward 
four feet, disclosing five little clay vaults similar to those 
found on the other side, and, like them, placed in a semi- 
circle. It was now decided to remove and thoroughly ex- 
plore about one-half of the mound. Many stone imple- 
ments, some entire but most of them broken, seemingly by 
the action of fire, were scattered through the hard upper 
layer; also numerous single valves of mussels which had 


been used as digging-tools until mney were worn from the | 


outside entirely through. 

There was a marked dissimilarity between the northern 
and southern sides of this mound, the former being a com- 
pact mass of variously colored soils from different points in 
the vicinity, in alternate horizontal layers. 
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loads of the individuals who carried this earth were plainly 
defined; and the different sizes of these small masses indi- 
cate that many persons, some much stronger than others, 
were simultaneously engaged in the work. 

With the exception of the imperfect or broken specimens 
mentioned above, no remains of any kind were found in 
that portion of the mound above the fire-bed and north of 
the central shaft, and only two skeletons beneath it; while 
many interesting finds of implements were made all through 
the loose, ashy dirt of the southern part, and many skele- 
tons below it. The amount of rotten wood and bark ob- 
served, and the positions of the casts of logs and poles, some 
of which extended downward four feet below the natural 
surface of the ground, render it probable that there was a 
wooden structure here twelve feet square and three stories 
high, or, what is more likely, three structures, one above 
another. 

A foot above the natural surface, or twenty-four feet from 
the top of the mound, was a smooth horizontal layer of sand 
and ashes, interrupted by two heavy fire-beds. These beds 
were circular in form, eight feet in diameter, and about ten 


feet apart. The earth was burned hard for eight inches be- 
low the ashes. Under these beds were several human skele- 
tons. 


No. 1, a medium-sized adult, was extended on | the back, 
head south, arms by the side. This was four feet below the 
centre of the northern fire-bed. No trace of a coffin was ob- 
served, but a rude hoe and a rough lance-head were at the 
left side. | 

No. 2 was four feet north of No.1, at the same depth. It 
lay with the feet toward the centre of the mound, and was 
enclosed in a kind of coffin formed by leaning flat stones to- 
gether over the body in the form of an inverted V, and © 
placing a similar stone against the end at the head. A 
number of relics were with this skeleton, and on the stone 
at the head was a hematite celt. Two feet north of the head 
were the fragments of a large clay vessel. 

No. 3, similarly placed, was four feet under the north 
edge of the other fire-bed. Some relics were found above the 
head, and others in a small conical vault near the left side. 

No. 4, same depth as the preceding, had the head toward 
the centre of the mound. A small vault near the head con- 
tained several relics of different sorts. 

Nos. 5 and 6 lay near together, with heads south. There 
was a small vault near the feet of the smaller skeleton. 

None of these skeletons were found immediately in the 
centre of the mound, and all were about four feet below the 
natural surface of the ground, resting on the bottom of the 
pit, as were the little conical vaults. Nine vaults in addi- 
tion to those mentioned were unearthed,—four of them on 
the bottom of the pit, and five above it. They were similar 
in form and size to those heretofore described. There was 
one toward the south side of the pit elongate in form, and 
not more than two feet wide and two feet high. | 

Another mound, numbered 80 in the original plat, had a 
circular pit beneath it, in which were several beehive-shaped 
clay vaults similar to those heretofore mentioned. The ex- 
plorer, however, in this case, fails to mention the arrange- 
ment or to note particularly the contents, owing perhaps to 
the pit being partially filled with water, which prevented a 
thorough examination. | 
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By a careful comparison of the discoveries made in the. 


mounds of this Kanawha group with those made in the 
mounds of the Cherokee section, the reader will observe 
some striking similarities which cannot be easily accounted 
for upon any other theory than that of tribal identity or in- 
timate relations of the peoples of the two sections. It is true 
that we find enclosures in the former locality, and none in 
the latter, and it is also true that we notice other dissimi- 
larities; but some changes in customs and works are to be 
expected where there is a change of location. Necessities, 
materials, and environments are different, and bring about 
modifications of customs. These changes are apparent in 
all parts of the mound area, even where there are good rea- 
sons for attributing the works to the same people: in fact, 
they are sometimes found in a single group. 

It is true, we cannot assert positively that the little coni- 
cal clay vaults above described, except in one or two cases, 
were depositories of the dead, as were the conical bowlder 
vaults of North Carolina and East Tennessee; yet the very 
‘marked similarity in form and size, and correspondence in 
their arrangement in the tumuli, justify the belief that there 
was a relationship between the authors of the works of the two 
sections. Not only are they similar in size and form, but in both 
localities pits were dug in the original soil, the hoor was cov- 
ered with coals or ashes in some cases, and the vaults built 
on these and the mound heaped over them. It should also 
be borne in mind that vaults of this kind, arranged as here 
stated, have so far been found only in these two sections. 
The arrangement in a circle found in the mound in S§ulli- 
van County, Tenn., has its parallel in one of the mounds of 
thd Kanawah group. In one was also found the pipe shown 
in Fig. 8; in the other, that shown in Fig. 5. 

In further corroboration of the theory of relationship be- 
tween the people of the two sections, may be mentioned the 
fact that in the mounds of-both we find the peculiar basin- 
shaped beds placed in series one above another. 


Cyrus THOMAS. 
[To be continued.] 


NOTES AND NEWS. 


Lirut. J. P. FINLEY, of the United States Signal Corps, has 
gone to San Francisco to take charge of the Pacific Coast Weather 
Service. | 


—Professor John C. Branner, State geologist of Arkansas, de- 
livered a course of lectures on geology to the senior and junior 
classes at the Rose Polytechnic Institute, Terre Haute, Ind., week 
before last. 


—Dr. William K. Newton of Paterson has resigned as dairy 
and food commissioner of New Jersey. This was done two 
months since to the State Board of Health, which, on the 6th of 
May, appointed one of Dr. Newton’s assistants, Mr. George W. 
McGuire of Trenton, to fill the vacancy. 


— We learn from Nature that Professor Von Nordenskidld 
lately announced to the Stockholm Academy of Sciences that a 
scientific expedition would start during the summer for Spitz- 
bergen. Among the party will be his son, M. G. Nordenskidld, 
and MM. Klinckowstrém and Bahaman. The expenses of the 
expedition will be defrayed by Baron Dickson and M. F. Beijer, 
the publisher. 


— A. statistical investigation of lightning-strokes in central 
Germany, covering a period of twenty-six years, has been carried 
out by Herr Kastner. According to Nature, the number of cases 
has increased about 129 per cent, and last year (1889) it amounted 
to 1,145. The author distinguishes four thunder-storm paths. 
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The starting-points of all these are in hills, and in their course 


_the woodless districts and flat country, the river-valleys, and low - 


meadow-ground about lakes, seem specially liable, while the | 
wooded and hilly parts generally escape. The hottest months 
(June, and especially July), and the hottest hours of the day, or 
those immediately following them (8 to 4 P.M.), show the most 
lightning-strokes. | | 


— We learn from Humboldt that in connection with the tenth 
international medical congress, to be held this year in Berlin from 
Aug. 4 to Aug. 9, there is to be an international medico-scientific 
exhibition. The following kinds of objects will be exhibited: 
new or improved scientific instruments and apparatus for bio- 
logical and especially medical purposes, including apparatus for 
photography and spectrum analysis so far as they are of service 
to medicine; new pharmaceutical and chemical stuffs and prepara- 
tions; new or improved instruments for operative purposes of 
medicine, including electrotherapy; new plans and models of 
hospitals, convalescent homes, disinfection arrangements, baths,. 
etc.; new arrangements for care of the sick, including means of 
transport, and baths for invalids; newest apparatus for hygienic 
purposes, etc. Communications (marked ‘ Ausstellungsangele- 
genheit’’) should be sent to the office of the congress, Dr. Lassar, 
Berlin, N.W., Karlstrasse 19. 


— The daily and yearly variation, and the distribution, of wind- 
velocities in the Russian Empire have been fully investigated by 
Kiersnowski, says Nature. The highest velocities (mean 6.3 
metres per second) occur in the Baltic provinces. On the White 
Sea, on the Caspian, in the region of the North Russian lakes, and 
on the Steppe, the values are also high; in the forest region and 
the Caucasus they are low. Towards the interior of Asia the 
velocity decreases, and in Transbaikalia is the minimum (1.5 
metres per second). Farther east, towards the Pacific, the velocity 
increases, In the annual period, the maximum is pretty uni- 
formly in winter, the minimum in summer. A maximum in 
spring, and a minimum in summer or autumn, are peculiar to the 
Caspian region, the Ural, and West Siberia, with Central Asia. 
Tn eastern Siberia the minimum is in winter. The daily variation 
shows distinctly the connection with cloudiness. The greatest 
amplitude occurs in the brighter part of the year: in East Siberia 
in winter, and in the rest of the country in summer. In general, 
the amplitude increases regularly with the clearness of the sky 
eastward, and on land it is greater than on the sea. 


—In seven years, experiments at the Ohio Agricultural Station 
with deep and shallow planting of corn show an advantage 
in favor of planting one inch rather than two inches deep, but 
indicate that in dry seasons it may be better to plant two inches. 
deep. The greatest amount of marketable corn has been produced 
where the stalks averaged twelve inches apart. The variations in 
yield were slight, whether planted one grain every twelve inches, 


two every twenty-four, three every thirty-six, or four every forty- 


eight inches. Three years’ trial has not indicated any marked 
differences in the reproductive qualities of corn from the butts,. 
middles, or tips of the ears. If there is any variation, it is in 
favor of middles and tips, and against the butts. The experi- 
ments of 1888 and 1889 indicate that corn should be cultivated 
more frequently in a dry season than in a wet or ordinary one. 
The average results of two years’ experiments favor deep cultiva-. 
tion rather than shallow. The implements used were the harrow 
and cultivator for shallow tillage, and the double shovel for deep.. 


This work was under the care of J. Fremont Hickman. 


—The papers read at the May meeting of the Royal Society of 
Canada included, in the section on mathematical, physical, and 
chemical sciences, ‘‘The Unit Measure of Time,” by Dr. Sandford 
Fleming, president of the section; ‘‘Tidal Observations in Cana- 
dian Waters, the Present Condition of the Question,” by Professor 
A. Johnson, McGill University, Montreal; ‘‘Sunspots observed at. 
McGill College since June 1, 1888,” by Professor C. H. McLeod of’ 
McGill University; ‘‘Notes on Cream-of-Tartar Analysis,” and’ 
‘‘Notes on Buking-Powder Analysis,” by A. McGill; ‘‘Milk Analy-- 
sis by the Asbestos Method,” by Frank T. Shutt; ‘‘On a Peculiar 
Form of Metallic Iron found in Huronian Quartzite on the North 


Shore of St. Joseph Island, Lake Huron, Ontario,” by G. Chr. 
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Hoffmann; ‘‘Drift Rocks of Central Ontario,” by Professor A. P. 
Coleman of Victoria University; and “On the Density of Weak 
Aqueous Solutions of Certain Sulphates,” and “On a Test of 
Ewing and MacGregor’s Method of Measuring the Electrical Re- 
sistance of Electrolytes,” by’ Professor J. G. MacGregor. Those 
in the section on geological and biological sciences included the 
presidential address, ‘‘Mesozoic and Tertiary History of the Rocky 
Mountain Region of Canada,” and ‘‘Glacial History of the Rocky 
Mountain Region in Canada,’’ by George M. Dawson; ‘‘Forami- 
nifera and other Minute Organisms from the Cretaceous of Mani- 
toba,” by J. B. Tyrrell; ‘‘On Fossil Plants from the Similkameen 
River and other Places in the Southern Interior of British Colum- 
bia,” by Sir William Dawson; ‘‘Descriptions of Some New or 
Previously Unrecorded Species of Brachiopoda and Mollusca from 
the Devonian Rocks of Manitoba,” and ‘‘The Marine Invertebrata 
of the River and Gulf of the St. Lawrence,” by J. F. Whiteaves; 
‘‘Notes Stratigraphiques sur le Rocher de Québec,” par l’Abbé 


Laflamme; ‘Illustrations of the Fauna of the St. John Group, - 


‘No. V.,” by G. F. Matthew; ‘‘The Evidence of a Nova Scotia 
Carboniferous Conglomerate,” by E. Gilpin; and ‘‘Southern In- 
vertebrates on the Shores of Acadia,” by W. F. Ganong. 


—The fourth international congress on inland navigation will 
be held in Manchester, England, on July 28 and following days. 
The objects of the congress are, to promote the improvement of 
inland navigation and of estuaries; to direct attention to the eco- 
nomical value of navigable water-ways; to examine, generally, 
technical questions relating to the construction and working of 
canals; to receive the report of the International Statistical Com- 
mission appointed at the last congress; and to take further steps 
towards the collection of statistics bearing on inland navigation. 
The three previous congresses were held respectively in Brussels, 
Vienna, and Frankfort-on-the-Main. It is intended to have an 
exhibition of plans, maps, and models relating to inland naviga- 
tion. At the Frankfort congress a similar exhibition was held, 
the most valuable contributions coming from the German Gov- 
ernment, who spent $20,000 on their preparation. It is hoped 
that these plans and models may be available for re-exhibition in 
Manchester. All communications relating to the congress should 


be addressed to the secretary, at Lombard Chambers, 46 Brown 


Street, Manchester, England. 


aid 


—According to a work recently published by one of the state 
foresters of Prussia, the entire forest area of Germany now 
amounts to 14,000,000 hectares (84,596,000 acres). Russia has 
200,000,000 hectares (494,228,620 acres) of forests; Austria~-Hun- 
gary, 19,000,000 hectares (46,952,000 acres); Sweden, 17,000,000 
hectares (42,010,000 acres); France, 9,000,000 hectares (22,241,000 
acres); Spain, 8,000,000 hectares (19,769,000 acres); Italy, 4,000,- 
000 hectares (9,884,572 acres); and England, 2,471,000 acres. 
The United States commercial agent at Mayence says that the 
proportion of communal to state and crown forests in the differ- 
ent states of Germany is as follows: Prussia, 1,355,000 hectares 
of communal and 2,423,000 state forests; Bavaria, 388,000 and 
941,000 respectively; Wurtemburg, 190,000 and 192,000; Hesse, 
90,000 and 67,000; Baden, 259,000 and 93,000; and Alsace-Lor- 
raine, 195,000 and 151,000 hectares. In Saxony and in the other 
states of the empire, with the exception of Saxe-Meiningen, about 
one-half of all the forests are state or communal property, consid- 
ering the possessions of the crown as a species of state property; 
and these are all subject to a well-regulated permanent adminis- 
tration and supervision under state control, while the older forests 
in many of the states are not under any public control. It is 
stated, in the work referred to above, that there are 9,100,000 hec- 
tares (22,487,400 acres) of coniferous, and 4,800,000 hectares (11,- 
800,000 acres) of foliaceous, trees in Germany. Of the coniferous 
trees, it is stated that a greater part are on a soil adapted only to 
such growth, and on which nothing else can be cultivated. Of 
. the coniferous trees, 3,000,000 hectares (‘7,413,000 acres) are of 
the fir kind, and 6,000,000 hectares (14,826,800 acres) pines. The 
greater part of the pines are in the mountains, preponderating in 
the Hartz Mountains, the Riesengebirge, the Erzgebirge, in the 
Thuringian forests, in the Verm, in the Vosges Mountains, in the 
Black Forest, in the so-called Bavarian Alps, in the Bavarian 
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Forest, and in the Franconian, Jura, and Fichtel Mountains. 
The pines are mostly on level tracts, and more than half of them | 
are on soil unfit for the successful cultivation of useful timber. 
The 4,800,000. hectares of foliaceous trees are principally made up 
of beeches. 


—Dr. Max Buchner, who has spent a year and nine months in 
Australia, Japan, China, and Manila, has returned to Munich, 
Germany. He carried back a valuable scientific collection for the 
Ethnographical Museum, of which he is the director. 


— An annual prize of fifty dollars, for a period of three years, 
has been offered by a member of the Baltimore bar to that mem- 
ber of the Johns Hopkins University who shall make the best 
contribution to institutional or legal history. The field is not re- 
stricted to American or English laws and institutions, but is ex- 
tended to the history of early society. Papers should be handed 
to Dr. Herbert B. Adams before Feb. 1, 1891. 


— The Draper medal was awarded to Professor H. A. Rowland 
by the National Academy of Sciences at its April meeting in 
Washington. The medal is given every two years for original 
investigations in the department of astronomical physics. Pro- 
fessor Rowland was awarded the medal for his work in spectrum 
analysis, the perfecting of diffraction gratings for producing 
spectra, and his investigations of the solar spectrum. 


—In connection with the report of the United States Eclipse 
Expedition to West Africa, under the direction of Professor D. P. 
Todd, a work of very great importance to navigators is to be un- 
dertaken; namely, the preparation of a set cf daily weather-maps 
of both oceans from October to May inclusive, the entire period of 
the cruise of the United States Steamship ‘‘Pensacola.” The 
United States Hydrographic Office calls attention to the impor- 
tance of this subject, and the exceptional opportunity that is pre- 
sented for utilizing the data already at hand, together with such 
additional data as may be contributed for this purpose by various 
government offices and individual navigators. The scheme deter- 
mined upon consists in the preparation of a weather-map for each 
day at noon, Greenwich mean time, from Oct. 1, 1889, to May 31, 
1890, inclusive, for the entire area between latitude 70° north and 
60° south, longitude 20° east and 100° west. In addition to the 
Greenwich noon observations that are kept regularly for the Hy- 
drographic Office by nearly two thousand voluntary observers, it 
is earnestly desired that other navigators of these waters, within 
the limits of time and place mentioned above, forward to that 
office such data from their log-books as may be useful in this con- 
nection, selecting those observations that come nearest to noon, 
Greenwich mean time, and stating as many details as possible re- 
garding wind, weather, state of the sea, and velocity and set of 
currents. Data from land stations are also very important, es- 
pecially such as are not accessible in any published records. To ~ 
make this great undertaking a success, however, there must be 
further and cordial co-operation among the nations interested in 
the meteorology of this vast area, and among navigators of every 
It has long been the desire of the Hydrographic 
Office to commence the publication of a pilot chart of the South 
Atlantic and west coast of South America, and the present under- 
taking will furnish an admirable basis for this work. The ‘‘Pilot 
Chart of the North Atlantic Ocean” has won a place for itself in 
the esteem of navigators generally, without regard to nationality, 
and it is intended to publish the result of the present investigation 
in such form, and with such wide distribution, as well to repay 
every one who contributes to its success. Reports handed to any 
United States consul, or to the commanding officer of any United 
States naval vessel, will be transmitted free of all expense to the 
observer, and in each case due credit will be given in the pub- 
lished report. . 


_ —A new catalogue of electrical testing apparatus has just been 
issued by James W. Queen & Co., Philadelphia. This catalogue 
is believed to be the most complete in its special field of any yet 
published in this country. We shall call attention in this and 
early issues to their new resistance-boxes, portable testing-pieces, 
and photometers for use in electric-light comparisons. The cata- 
logue will be sent by the firm to any interested. 
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CORNELL AND THE LOST WILL. 


THE newspapers are publishing the customary type of absurd 
stories about the history and loss of the great bequest of Mrs 
Jennie McGraw Fiske, which has just been lost to Cornell Univer- 
sity through the operation of a technicality in law, and the active 
exertions of her surviving husband and of the next of kin, who 
brought suit to secure what they, and all the world, knew that 
they were not given by the deceased owner of the property. The 
true history of the case in brief, as we obtain it from a reliable 
source, is the following : — . 

John McGraw was, at the time of his death, an old lumberman 
who had made an enormous fortune in the North-west, working 
in company with Henry W. Sage, Hiram Sibley, and-a few other 
equally successful comrades and friends. He was a friend and 
fellow trustee with Ezra Cornell at the founding of Cornell Uni- 
versity, and took great interest in that now great institution of 
learning. He contributed largely to its treasury and needs, in its 
early days, and finally died with fortune unimpaired, leaving it 
mainly to his only child, Jennie. Miss McGraw had grown up in 
the midst of the little circle of wealthy and liberal men who did 
so much to make the university what it is, and from them (for she 
was intimate with all) had received her inspiration. When her 
father built what is now known as McGraw Hall, the largest build- 
ing of the dozen scattered over the great campus, the child asked 
the privilege of contributing the beautiful chime of bells which 
now hangs in its tower, and calls the students to their daily tasks. 
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This interest she never lost: it increased, rather than decreased 
with time. 


Miss McGraw, a few years before her death, lost her health, and 


- remained in a critical condition to the end. Meantime she had 


made the acquaintance of the librarian of the university, Pro- 
fessor Fiske, and after a time, becoming interested in each other, 
they were married, and the professor took his bride to Europe in 
the vain hope that her health might be restored. She failed 
steadily, and finally returned with her husband to her home on 


the university campus, todie. Her death took place within a few 


days of their return... 

Meantime, under her directions, a large and beautiful house had 
been built on a commanding site between the university and the 
bank of Cayuga Lake, which was never occupied; the couple liv- 
ing, in the interval, in a modest little cottage, still standing within 
the university grounds. A pre-nuptial contract had been entered 
into between the affianced pair, by which Mrs. Fiske was per- 
mitted to dispose of her millions as she might choose, and which 
provided properly for her husband in case of her death. At her 
death it was found that a will had also been made, giving liberally 
to the natural heirs, and leaving ber husband $300,000 and per- 
sonal property. The university was given $40,000 to found a 
hospital; and the residue of the estate, now amounting to nearly 
two millions of dollars, after paying legacies, was to be devoted 
to the building and endowment of a library for the university. 
All legacies were prom;.tly paid by the executor, and the balance: 
of the estate was in process of conversion into the university 
treasury, when suit was brought by the husband to break the 
will, a suit in which he was presently joined by the heirs, to 
whom, as well as to the husband, liberal legacies had been paid. 

It appeared that a clause existed in the charter of the univer- 
sity, limiting its holdings of property to a gross amount of $3,000,- 
000. This had been inserted in the document at the first, and had 
never been removed, although it must have been known that the 
holdings were approaching perilously near this limit. The plain- 
tiffs in the case asserted that the university already possessed so 
nearly this amount — above $2,000,000, as they stated — that it 
was legally debarred from accepting the gift of Mrs. Fiske; and 
the property must therefore go to the next of kin. The trustees 
and the executor of the will, as defendants, asserted that this was 
not the fact, the property imventoried including large amounts’ 
held in trust for the State, and not the property of the university, 
though its income was pledged to the university for educational 
purposes. Other and technical: defences were raised by the de- 
fendants. No one, on either side, claimed or admitted that there 
was any question of the intent of the testatrix; no one disputed 
the fact that she had desired and intended to give her property to 
the university, and that no one else had the slightest moral right 
to it. The question was simply and solely whether a technical 
interpretation of the laws affecting the holding of property could 
be made to give to others what they had no moral claim upon, 
and to take from the university, and to deflect from its great pur- 
pose, a gift of enormous value and potential usefulness, which 
was morally the absolute property of the institution, and pledged 
to the specified purpose. 

The Surrogate’s Court decided in favor of the university: the 
higher courts of the State, and the Supreme Court of the United 
States, reversed the finding, and gave the property to the claimants. 
They. now hold it, though every one gaining by the transaction is 
fully aware that the deceased, if conscious of what is going on 
here below, must feel that her intent has been defeated; that they 


have no real right to her property; that the intent must always 


stand a moral bar to their receiving the money for any other pur- 

pose than to carry into effect her intention, defeated as it is, for 

the moment at least, by the operation of an unexpected legal im- 

pediment. | 

The amount involved approaches $2,000,000; but legal expenses, 

and losses in realizing on the property, may bring the net sum_ 
below a million and a half.. Had this great fund gone into the 
hands of the trustees of the university, it would have founded 

perhaps the noblest library on the American continent. As it is, 

it may be-seriously questioned whether it is likely to do much 

good, even to the legal but yet false inheritors. The daily papers 
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are full of sensational stories relating to the personal relations of 
the testatrix, her husband, and the responsible officers of the uni- 
versity ; the one side attempting to justify the action of the will- 
breakers by asserting injustice on the opposite side, the other side 
defending the action of the university authorities. The public are 
not concerned in that phase of the matter, and the university 
authorities evidently feel themselves unaffected by the gossip of 
the newspapers. Mr. Sage, a year ago, began the erection of a 
great library building to be given the university as a memorial of 
the originally intending giver if the suit should be lost, or to be 
paid for by her bequest should the university hold. its own in the 
case. He gives also $300,000 as an endowment, the income to be 
applied solely to the purchase of books. 
considered fortunate if given so much, even failing to obtain a 
$2,000,000 library. Practically the university gains: it loses a 
million which it never possessed; but it gains a positive quantity 
in the half million and over, which is now actually passing into 
its possession. It is the impression of some of its best-informed 
friends that it will untimately actually gain through awakened 
sympathy and interest, and the gifts likely to be the practical ex- 
pression of that interest and sympathy, more than the amount 
now seemingly so unfortunately lost. Itis very certain, also, that 
some of this scattered property will come directly back to the 
university by the action of the receivers of what they regard as 
unfairly acquired property. 

This affair seems to have no effect on ie plans of the univer- 
sity authorities. They will begin the next year with an enlarged 
teaching force, new and distinguished professors in the faculty, a 
$10,000 equipment in illustrations of the work of classical in- 
struction, a new chemical Jaboratory to accommodate six hun- 
_ dred, a physical laboratory of double the space now occupied, new 
workshops doubling the present area and capable of handling six 
hundred Sibley College men, new mechanical laboratory arrange- 
ments of nearly proportional extent, anew foundery and new forge 
large enough to meet a similar growth, and engines (experimental 
and other), boilers of 600 horse-power, and dynamos more nu- 
-merous and powerful in the aggregate than can be found else- 
where in the world. | | 

All this looks very much as if Cornell University and the Sib- 
ley College of Mechanical and Electrical Engineering were likely 
to survive for a time still. 


HEALTH MATTERS. 
Another Forty Days’ Fast. 


SIGNOR Succl, who is gaining the reputation of being a ‘‘hun- 
ger virtuoso,” completed in May a fast of forty days in London. 
The medical journals of that city credit him with the genuine per- 
formance of the feat. Signor Succi has done no more than our 
own Tanner, but he has been subjected to a more careful physio- 
logical study, and he has shown that a forty-days’ fast is possible 
to more than one human being. During the last days of his fast, 
Succi lost about half a pound a day, his temperature remained 
normal, but his pulse was more than ordinarily rapid. The les- 
son of Signor Succi’s experiment, says the Medical Reccrd, is one 
that has often been taught before, and it is that people eat too 
much, and, in this country at least, drink too little. More dis- 
eases come from excessive and intemperate feeding than from al- 
cohol, for wrong feeding is the basis of gouty, rheumatic, diabetic, 
_and obese diatheses, as well as of an infinite number of gastro- 
intestinal ills. : 


Excision of Local Pulmonary Tuberculosis. 


At the recent congress of the German Society for Surgery, Pro- 
fessor Tillmanns exhibited a man of about thitty years, from 
- whom he had removed a tubercular deposit involving a portion of 
the left lung, pleura, and thorax. After the operation the lung 
contracted in such a manner that by a second operation the re- 
maining tubercular area was completely removed, . The wound 
_was covered with cutaneous flaps and healed completely, and the 
patient is now able to work. As the operation was performed 
about two years ago, the cure may be regarded as permanent. 
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Tillmanns thinks that the surgical treatment of pulmonary tu- 
berculosis is proper if the disease is localized, but that in most 
cases two operations will be required,—the first to expose the 
affected part in order to bring about atrophy and contraction; the 


second to remove the disease. 
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Practical Applications of Meteorology. 


In the United States the making of weather predictions has 
been the chief use of meteorological observations for so long a 
time, that few persons have taken the trouble to consider the — 
manifold applications of this class of data. In order to bring this 
matter to the notice of those who are interested in, but not in- 
formed on, this practically very important question, I have given 
below, in a roughly systematic manner, some few of the many 
points which should be taken into consideration in the framing 
of any future plans for extending the usefulness of meteorology 
in our country. In order to show with any considerable degree 
of fulness the exact relation of meteorology to practical life, it 
would be necessary to devote the space allowed for a magazine 
article to each one of the separate headings which I have assumed 
as conveniently and appropriately marking the subdivisions of 
the whole subject; so that, in the present paper, only a few lines 
can be devoted to each topic. This is mentioned in order to ex- 
plain the omission of many points which could be readily sug- 
gested as being of equal importance with those mentioned. 

1. AGRICULTURE.—We have but to note the gradual change in 

the character of plant-life with the increase of latitude or alti- 
tude, in order to see what an all-important factor climate is, in 
marking the limits of individual plant-growth. Some plants re- 
quire a preponderance of heat, others of moisture, and still others 
of sunlight, in order to bring them to maturity. Civilized nations 
have long since ceased relying on indigenous plants; but, in order 
to transplant successfully from one country to another, it is 
necessary to know something of the climates of the two countries. 
Meteorologists are constantly extending their network of observ- 
ing-stations, and are thus reducing the areas the climates of which 
are unknown. When the agricultural physicists shall have deter- 
mined the climatic constants of all our useful plants, it will be 
possible to foretell the successful, or the probability of successful, 
cultivation of any of these plants, when we know the latitude, 
longitude, and altitude above sea-level, of the place of planting. 
- We need better systems of estimating the condition of plant- 
growth during the period from sprouting to ripening (or harvest- 
ing). Reliable estimates of this kind would be a valuable crite- 
rion for market. prices of produce. The usefulness of storm pre- 
dictions, frost warnings, and cold-wave predictions, is so well 
established that we only take space to say that the non-fulfilment 
of the latter causes great loss to farmers who slaughter their own 
animals. 

2, COMMERCE.—In dictating what can or shall not be grown in. 
any particular country, climate controls indirectly the nature of 
the articles carried from one country to another. Merchants will 
not send articles intended for a hot climate to a.cold climate, and 
vice versa. Still, a great many sailing-vessels are employed in 


trade, and their navigators pay the strictest attention to the laws. 


of winds which have been discovered to hold good for various 
quarters of the globe. This knowledge often makes a saving of 
months in along voyage. Storm-predictions are of special im- 
portance to our coast shipping and to fishermen; but the recent 
inquiries instituted by the German Government show that storms 
must be predicted considerably in advance to render such fore- 
casting of real use. In shipping perishable produce it is of great 
importance to know whether damaging weather is likely to occur 
during the transit, frosts being the principal danger which the 
shipper must guard against. A meteorological record extending 
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over a number of years is also necessary to show what precautions 
must be taken to prevent serious interruption of traffic; the rec- 
ord of snow-storms being most desirable along vaiirond routes, 
and of ice periods and Jow water on the water- ways. 

3. MANUFACTURES AND ARTS,—The unremitting labor neces- 
sary for the successful operation of manufactories is best obtained 
in the colder climates. The arts of a nation are, many of them, 
regulated by the nature of the climate. Water-power, while it 
is dependent on the slope of the land and other local peculiarities for 
the head of water, is principally influenced by the amount and reg- 
warity of rainfall, conditions which are favorable to alternate 
floods and draughts being especially unfavorable to use of water- 
power. Many articles will not stand the removal from one coun- 
try to another having a different climate, an instance being the 
cracking of picture-frames brought to our country from the 
moister European lands; and such instruments as the zither, we 
are told, cannot be successfully brought to America. The manu- 
facture of some articles requires an excess or deficiency of moist- 
ure, as in the case of some textile fabrics. The still unharnessed 
wind-power will play an important part in our manufactures 
when its force can be conveniently and economically transposed 
into electrical energy. Few persons are aware that a wind-wheel 
twenty feet in diameter, exposed at a moderate elevation above 
the ground, will furnish on the average one horse-power through- 
out the year, taking the average of our country east of the Rocky 
Mountains. 

4, INSURANCE.— The increasing pele of the principles of 
science to insurance adjustment must include meteorological data, 
when this begins to be carefully considered in this connection. 
Frequent remarks in the late insurance journals show that some 
meteorological events can no longer be excluded from the com- 
putation of risks, and even new fields are being entered upon. 
The recently established tornado insurance will doubtless be ex- 
tended to include all storms; but the damages by floods are usu- 
ally so dependent on local peculiarities, that such insurance can 
hardly be said to have a scientific basis. Unhealthy climates, 
and regions of scourges, which usually have marked climatic 
features, should not be included with healthier countries in any 
general rate of premium for life insurance. In marine insurance 
it is possible to take into account the probability of storms, not 
only for various seas and at different seasons of the year, but also 
for any sailing course between two ports on any particular sea. 


In fire insurance the high temperatures, and especially heated. 


terms, and the amounts and frequency of rainfall, must be con- 
sidered. Nor can we neglect the wind distribution as regards 
average velocity, and the relative frequency of high winds, and 


especially the sudden rise of winds which may start smouldering | 


fires which are temporarily unattended. 

5. MEDICINE.—Climate as applied to the treatment of disease 
has generally been studied in a desultory manner, although some 
general rules have been formulated which are accepted by the 
medical profession. In most cases, however, there is a wide 
difference of opinion as to what climatic factors are the most po- 
tent as a means of curing or preventing certain diseases; and we 
find physicians of the highest attainments recommending such 
extremes as to show that individual opinion in such matters has 
not yet given way to generally accepted results obtained by the 
careful study of statistics. 

Each one of the climatic elements plays a special réle in the 
combined effect produced on mankind, and it is these separate ef- 
fects which must be studied more closely. We know that great 
daily ranges of temperature, or rapid changes from day to day, 
are to be avoided in certain diseases, and yet for our own country 
little data are accessible concerning the latter of these conditions. 
In recommending long journeys (for instance, from New England 
to California), how few physicians take into account the hygro- 
metric and barometric conditions to be encountered en route! 
Observations on moisture, relative amounts of sunshine and 


cloudiness, ozone, and winds, are also necessary for determining’ 


the desirability of a place of residence for invalids. 

6. MISCELLANEOUS ECONOMIC QUESTIONS.— Under this heading 
we may put a great many kinds of work in which meteorological 
data may be very useful. All subjects connected with drainage 
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the countries through which they are to pass. 


- for instance, the effects of winds on bridges. 
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require a knowledge of amount and frequency of rainfall. Rail- 
road routes, especially where local traffic is to be the main source 
of income, are not laid out without a careful study of the climates of 
Many engineering 
undertakings are directly affected by the climatic elements; as, 
- The first question. 
to be answered in connection with the reclamation of our Western 
arid lands, which interests us so much at present, is, ‘‘What is 
the climate of the country to be reclaimed?” ‘While our politi- 
cians are wrangling over the question of protection and free trade, 
few of them have recognized the bearing of climate on the ques- 
tion. While the use of the winds in aerial navigation is not of 
practical importance just at present, yet we have but to recall 
their universal use as power in the flat countries of Europe to 
show their possible application on our great plains, where a ve- 
locity is found almost equal to that on the seacoasts. Climate 
should be carefully considered in questions of emigration, for the 
immigrant will usually succeed best in a country having a climate 
similar to that which he left as an emigrant. 


FRANK Wao. 
Cincinnati, O., May 23. | 


Temperature in Storms and High Areas. 


I aM strongly of the opinion that Professor Davis has found a 


veritable ‘‘mare’s nest” in his presentation of this subject in last 


week’s Science. He is certainly nearly three years behind the 
times; for this whole matter has been thoroughly ventilated, and 
the palpable errors into: which Dr. Hann has fallen have been 
already pointed out (see the American Meteorological Journal, 
October, 1887; March, 1888; July, 1889: and the Scientific Ameri- 
can Supplement, June 15, 1889). The ordinary theory is, that in 
our storms the air, up to about ten thousand feet, is abnormally 
heated, and this causes an ascending current of moist, warm air, 
which has its moisture condensed through the cold of expansion; 
and that the latent heat set free serves to warm up the air, and 
thus to produce a rarefaction, which serves to accelerate the as- 
cending current. This acceleration in the air-current causes a 
more rapid condensation, in turn a greater rarefaction, and so,on 
till our most violent tornadoes are evolved. It is difficult to see 
why the latent heat of condensation does not exactly balance the 
cooling by expansion, but I leave that point for others to explain. 
Dr. Hann himself has made a most elaborate computation of this 
increased heat in a storm, in which he has shown that up to six- 
teen thousand feet the average temperature in a vertical direction 
may be about 50°, while in a high area it must be only 30° (see 
Austrian Meteorological Journal, 1874, p. 821). Professor Ferrel 
of our own country has written hundreds of pages in which the 
essential point is that there is an ascending current of moist 
heated air in.our storms. In all his theories he has followed most 
closely the theoretical results deduced by Hann. All this, and I 
may say the pet theories of a dozen other authorities, are brushed 
away with a single stroke of the pen: they vanish as an ethereal 
essence into thin air, out of which we may say they were rea- 
soned on exceedingly unsubstantial grounds, 

. These would seem most important conclusions, and should not 
be put forth without incontestable facts to establish them. Let 
us inquire into the nature of this evidence. 1st, Dr. Hann’s ob- 
servations are all made in the Alps, a region two thousand miles 
to the south-east of the average track of storms, also a region fif- 
teen hundred miles from the nearly permanent winter high area 
in Siberia. Surely we are not to consider that it is possible to get 
an idea of the distribution of temperature in the centres of our 
storms and high areas under these conditions. The pressure un- 
doubtedly rises and falls in the Alps; but. the storms that cross 
there are in the nature of secondaries, and there is no opportunity 
to study real storms. No one ought to think that a study of 
temperature in the border of a storm and five hundred or a thou- 
sand miles from its centre, can give the central conditions. 2d, 
It would be a great mistake to study simply a fall or rise in press- 
ure on a mountain as the passage of a storm or high area. One 
of the greatest falls in pressure on Pic du Midi, in France, ac- 
companied a high area, and was caused by the intense cold. This 
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single fact is sufficient to disprove all these finely spun theories of 
Dr. Hann. 
clusive on this point, and I kindly turn Professor Davis’s atten- 
tion to this. Fortunately we have a mountain in this country 
which lifts its head sixty-three hundred feet directly into the 
centre of more than half our storms and a great number of our 
high areas. “We cannot ask for better evidence than Mount 
Washington furnishes us with so lavish a hand. Observations 
are given us for eighteen years from this most remarkable van- 
tage-ground, and these give no uncertain sound on this question. 
When a storm approaches within five hundred or six hundred 
miles of this almost perpendicular and isolated height, the tem- 
perature begins to rise, and, when the centre passes, the average 
temperature of its central core is more than ten degrees higher 
than that of the air five hundred miles in advance. As the storm 
passes off, the temperature rapidly falls; and is fifteen degrees 
lower five hundred miles after it than at the centre. When a 
high area passes, the temperature begins falling, and the diminu- 
tion and subsequent rise follow each other in almost exactly the 
manner and to the degree of the reverse operation in a storm. 

The evidence on this point is #bsolutely conclusive; and, since 
the seeming contradiction in the Alps can be easily explained, we 
see that there is no need of changing theories on this account. 
It will be understood that the ordinary theories of storm-genera- 
tion are none the less utterly worthless, even though this sup- 
posed proof of their worthlessness is itself worthless. It is highly 
probable that Dr. Hann has been misinterpreted in this presenta- 
tion of his views, and no one will be more shocked than he at this 
outcome. Dr. Hann found in a certain October storm the aver- 
age temperature nearly eight degrees below the thirty years’ nor- 
mal for the height in consideration, and in this storm the air was 
colder than in a high area nearly two months later. Surely this 
proves nothing whatsoever. The temperature in a vertical direc- 
tion in a storm is not fixed, but may be ten degrees, or even more, 
lower than the average, and yet be many degrees above that of 
the surrounding region. That the temperature in an October 
storm was lower than in a November high area is not in any wise 
remarkable. a 

Professor Davis makes this remarkable statement: ‘‘The cy- 
clonic air does not rise because it is‘warm,;'but, according to Dr. 
Hann, it is lifted in spite of becoming cool.” I doubt if there isa 
sadder example of bowing down to authority than this, 
is the jack-screw by which this air is lifted? If the air becomes 
cooler than the surrounding air, does not its specific gravity at 
once cause it to descend? Is the law of gravity so easily over- 
come, and swept away by a single stroke? If there is some 
mighty force pressing down the air in our cold waves, and caus- 
ing it to warm up the lower it gets, why does it not warm up clear 
down through? Where is this plane of demarcation, and change 
from a warm region to one just the opposite and bringing us the 
coldest period of the winter? There are millions who will thank 
Professor Davis if he will prove to them that they will not need 
to buy coal next winter, because, by a newly discovered law, our 
cold waves hereafter are going to be really warm waves, to use 
an Irishism. 

Professor Davis says, further, ‘‘In this country, Hazen has 
drawn attention to the absence of indication of the ‘neutral plane,’ 
called for deductively; and for this and other reasons he has dis- 
carded pretty much all parts of the cyclonic theory, following 
Faye more closely than any other.” It seems to me this is an ex- 
ceedingly unfortunate allusion, if the intention is to support 
Dr. Hann in his views. The only reason why this so-called ‘‘neu- 
tral plane” was discarded was because in the centre of a storm it 
was found that the temperature continually rose, the higher up 
one went. It is easy to see that this condition is absolutely con- 
trary to that presented by Dr. Hann. Faye has not been followed 
in this country, but his view that there was a downrush in a gen- 
eral storm has been denied. I am sure that no one will be as 
much pleased at this corroboration of his views by Professor Da- 
vis, and this proof of a downrush in a storm carrying in the cooler 
air of the upper regions, than M. Faye himself. If readers of 
Science are led to the belief that, after all, we know next to noth- 
ing of the real cause of a storm, and that the great and crying 
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3d, The evidence of our own storms is absolutely con- . 


Where © 
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necessity that is pressing upon the meteorologic world at present 
is reliable observation in the storm region, it will be a great ad- 


vance. H. A. HAZEN, 
Washington, D.C., June 2. 


The Winnebago County (Iowa) Meteorites. 


A FRAGMENT of the 104-pound “meteorite” found in the north- 
ern part of Kossuth County has been examined by us, and we are 


_perfectly well satisfied that itis not of meteoric origin at all. In 


outward appearance it is suspicious at first sight. The color is 
darker than that of the other pieces. There is no distinct crust, 
and no metal present. The gravity taken on a piece weighing 
about half a gram was 2.88, which is nearly a unit lower than 
that of the well-established specimens. Under the microscope the 
crushed mineral shows by reflected light a mass of colorless, 
transparent particles mingled with dark green particles resem- 
bling pyroxene. The analyses given below, together with the 


‘appearance of the chip furnished us, strongly suggest diorite or 


some closely allied rock. 


DPIC Biss ct vondnces Senos SiG ies ese ibe etal aeons beselaceeeeeewe 71.68 
Oxides of iron and aluminum ......... ccccccccce cscs eereeesees 14.39 
LAM. 000 ccs cece cecccesacensceneretsesan case eben e reese teense se 6.80 
MA mTOR A ater eiii ss hid geese eens nea see eee ede ei oeutnds — 
DOC ysis Se Sur outa Uates s SeRGAEE SO GN Oe WSR Sele eS eee gue ewewea ewe 5.55 
WALOR asec tele 20sec haus ch ote e tae ces eee eecie ba bas tea wes 1.63 

ROUGH 6 ante Ga sie Gs eC eNa a wane sh Ces eeaetaneeeek, 2eeueeees 100.00 


Some circumstances connected with the finding of this piece have 
made us slightly suspicious from the first, and such examination 
as we have given thus far seems to be conclusive. 

| i JOSEPH TORREY, JR. 


| ERwin H. BARBOUR, 
Iowa College, Grinnell, Io., May 24. 
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The Village Community, with Special Reference to the Origin and 
Form of its Survivals.in Britain. By GEORGE LAURENCE 
- Gommg. New York, Scribner & Welford. 12°. $1.25. — 


THE special object of this work, which is the latest volume of 


‘the Contemporary Science Series, is to present the author’s theory 


as to the origin of British village communities. He rejects the 
view most commonly held, that they are exclusively Aryan insti- 
tutions, and particularly repudiates the theory of their Roman 
origin, and endeavors to show that they date back to prehistoric 
times, when the British Isles were peopled by Iberians. He ad- 
mits, of course, that there is no direct evidence to support this 
view, but attempts to prove it by reference to India, where village 
communities are known to have existed before the advent of the 
Aryan conquerors. He adduces a number of facts relating to the 
British communities in historic times, and shows that they have 
parallels more or less close in those of India; and from these facts. | 
he draws the conclusion. that the origin of the two systems must 
have been similar. ‘‘Over and over again,” he says, ‘‘the certain 
evidence of these race distinctions which is forthcoming from the 


-unamalgamated elements in Indian villages finds a parallel among 


the existing archeological and traditional facts of English villages; 
and my contention is that the parallel must be trueall along the line 
—must therefore tell us of the old race origins of the English vil- 
lage life” (p. 115). The evidence he adduces in support of this view 
is by no means sufficient to make it an established theory, though 
it does show that such an origin of the British communities is 
possible. -The subject, as every one who has even a slight knowl- 
edge of it knows, is a difficult one, and it will probably be some 
time before a general agreement is reached in regard to it. But 
meanwhile it is necessary to consider the question in all its as- 
pects, and for this reason students of the subject will take a good 
deal of interest in reading Mr. Gomme’s work. He marshals a 


great array of facts in support of his theory, though he acknowl- 


edges that some of them admit of other interpretations than those 
he gives; and both the facts and his reasonings on them will be | 
useful to other investigators. 


348 | 
Electrical Influence Machines. By JoHN GRAY. London, Whit- 
taker; New York, Van Nostrand. 12°. $1.75. 


IN this volume Professor Gray, who is an associate of the In- 
stitute of Electrical Engineers of London, gives a very full ac- 
count of the historical development and modern forms of electri- 
cal influence-machines, together with instructions for making 
them. The branch of electrical science covered by this treatise 
has been apparently somewhat neglected of late years; and for 


that reason alone the volume would be welcome, aside from the | 


fact that it contains in compact form all that is really useful and 
interesting about influence-machines. It shows, also, that the 
neglect of investigators in this direction has been more apparent 
than real, for great progress has been made, but the greater 
progress made in the development and commercial utilization of 
dynamical electricity has made it seém that the static form had 
almost been forgotten. 
machine has an important field of its own, and, in some of its 
latest and most improved forms, is a simple and convenient gen- 
erator of high-tension electricity, nearly 2 as reliable as the induc- 
tion-coil, and less expensive. 

The work is divided into three parts. The first is devoted to a 
general sketch of the phenomena and leading principles of static 
electricity, a chapter each being given to experimental data, to a 
working hypothesis of the electrical field, and to electrometers. 
This part is sufficiently complete to serve instead of a text-book 
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knowledge to understand the nature of electrical quantities. 


But, as the author shows, the influence- 
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The 
second part is devoted to the historical development of the ma- 
chines, and also contains descriptions of modern ones, such as 
Varley and Tépler’s, Holtz’s, Wimshurst’s, Sir W. Thomson’s, Max- 
well’s, and ‘‘addition” machines such as Bertsch’s and Carré’s. The 
third part contains all the information needed by instrument- 
makers and amateurs to guide them in making the influence-ma- 
chines most commonly used. The book is illustrated by two hun- 
dred and twenty-eight-engravings, and has a very complete index. 


AMONG THE PUBLISHERS. 


It is proposed to publish the results of the research of the 
special students in the Department of American History at the 
University of Pennsylvania in a regular series of pamphlets. 


— D.C. Heath & Co. will publish June 10, ‘“‘A Compendious 
French Grammar,” by A. H. Edgren, professor of modern lan- 
guages in the University of Nebraska. 


—The New York Home Journal just now is of especial interest 
to people who contemplate spending the summer, or part of it, in 
the country. It is issuing sevéfal editions of a ““Summer Resort 
Guide,” of which it has for years made a feature. 

—The Political Science Quarterly for June opens with a de- 
fence of national sovereignty in the United States, by John A. 
Jameson, against the theories of the ‘‘analytical jurists;” E. I. 


; » & Renick of the Treasury Department discusses the relations of the 


for beginners, and will enable those with little mathematical 
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remarkable foreign gems owned in the United 
States. By GzorGe FREDERICK Kunz. Illustrated 
with eight colored plates and numerous engrav- 
ings. Price, $10. 


Mr. Kunz, who is well known as an authority upon 
the subject of gem stones, and who is the expert for 
Tiffany & Co., possesses peculiar facilities for the 
preparation of a work of this kind. 

Sent postpaid on receipt of price. 
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edition, by J. RUSSELL, B. A., Assistant Master in 

University College, London. With an Introduc- 
tion by Rev. R. H. Quick, M. A. 


Cloth, $1.50. 


“The name ‘of ‘ Pestalozzi’ is forever dear to the 
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one good gift to give to all, whether rich or poor. 
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instrument, making a solid box of it, A brass handle on one side 
allows the instrument to be carried as easily as a small hand-bag. 


comptrollers and the courts in the settlement of claims against the 
government; Dr. Charles B. Elliott, writing of the legislatures 
and the courts, gives an interesting history of the origin and de- 
velopment of the power to declare a law unconstitutional; Pro- 
fessor R. M. Smith, in a timely paper on census methods, shows 
the scientific importance of the census, and suggests improvements 
in the methods of taking it; Professor Seligman contributes the 
first of a series of articles on ‘‘The Taxation of Corporations,” 
containing an exhaustive review of all the legislation on the sub- 
ject in the United States; and Horace White replies to Professor 
Patten’s criticism of Wells’s ‘Recent Economic Changes.” There 
is the usual number of reviews, and a ‘Record of Political 
Events” for the six months ending May 1. 


INDUSTRIAL NOTES. 
New Portable Photometer. 


To meet the demand created by the rapid adoption of the elec- “\ ai A\ 
tric light for town and city lighting, and consequent necessity of / Wy 
making frequent tests for the purpose of canforming to certain 7 \! \y 
standard conditions, Messrs. Queen & Co. have recently brought y | \V 
out a new form of Bunsen’s photometer. This instrument is de- ‘ff \\ 
signed especially for street work, and will be found invaluable to { i \ 
municipal and government inspectors and experts having occasion d \ \V 
to make candle-power tests of arc and incandescent lamps. we \ 


The y 
photometer is 54 inches square in cross-sections, and 88 inches in i 
length. The lantern, as shown in the cut, slips into one end of (/ y n\ 
the box, where it is firmly held. A small adjustable holder car- "4 

ries the standard light, which may be either one or two standard y 
candles.: This adjustment regulates the height at which the d —=—_— - 
flame stands, and also its distance from the screen. By making / ee = 
this latter distance exactly one foot, computation is greatly facili- = 
tated. Distances are measured by a graduated bar which slides 
in grooves along the side of the box. To allow for the difference 
in vision between the right and the left eye, the instrument is 
made reversible; i.e., it may be turned completely over, so that 
the right eye observes the side of the disk before observed by the 
left, and vice versa. When not in use, the lantern-chimney slips 
out, and can be placed inside the lantern itself, after which the 
entire lantern-box may be pushed inside the photometer, and 
small slides made to cover the two ends and the sight hole of the 


QUEEN'S NEW PHOTOMETER. 


If desirable, a small incandescent lamp may be used as a standard 
instead of the candles. The range of the instrument is from 
about four candle-power up. 


A New Method of Treating Disease, 


HOSPITAL REMEDIES. 


At Siasconset, Nantucket Island, 


36 FURNISHED COTTAGES. 
$120 TO $275 THE SEASON. 


Ocean views; surf bathing; no hot days, malaria or 
mosquitoes. Circulars. 


DOUBLEDAY, 
39 Ann Street, New York. 


The Sauveur Summer College: of 


Lode The Cod 


ef Pe That Helps to Cure 


The Cold. 


The disagreeable. 
taste of the 
COD LIVER OIL 


is dissipated in 


What are they? There is a new departure in 
the treatment of disease. It consists in the 
collection of the specifics used by noted special- 
ists of Europe and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incomparable 


SCOTT'S 


(‘Of Pure Cod Liver Oil with 


HYPOPHOSPHITES 
OF LIME AND SODA. 


The patient suffering from 


CONSUMPTION, | 
BRONCHITIS, COUGH, COLD, OR 
WASTING DISEASES, may take the 
remedy with as much satisfaction as he 
would take milk. Physicians are prescrib- 
ing iteverywhere. It is a perfect emulsion. 
and a wonderful flesh producer. Zake no other 


el ti ti i ti tli tli putin tinal 


¥UST PUBLISHED, 
POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY, 


For use in Colleges and Normal Schools. 
Sent free by post by 


N. D. C. HODGES, 47 Lafayette ,Place, New York 


Price 50 cents. 


cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 
bility. 

This new method of ‘‘one remedy for one 
disease”” must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove, 
has ruined more stomachs than alcohol. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 


THE CHEAPEST AND BEST: |} : 


cto Encraving G- WoTo E NG RAVI Nc © ca 


, 6? PARK PLACE, NEW YORK 


a ‘ENGRAVING FOR ALL ILLUSTRATIVE AND ea FOR ALL aoe a AND 
‘ADVERTISING Ce eet ey OSE 


Languages, 


(Removed from Amherst, Massachusetts, and Os 
wego, New York, to Burlington, Vt.) 


FIFTEENTH SESSION. July 9th to August 19th, 
For board and rooms address Miss H. L. 
Burritt, Burlington, Vt. 


“The Aainvent Summer School of Languages has 
come to be a recognized factor in the educational 
work of this country.” —The Critic. 


For Catalogues of the School, and Circulars 
of Dr. Sauveur’s Educational Works, address, 
Dr. L. Sauveur, Copley Terrace, Roxbury, 
Boston, Mass. | 


1CHANCE FOR ALL 


To Enjoy.a. Cup of Perfect 


Tea. A TRIAL ORDER of 3% 
pounds of Fine Tea, either Oolong, Ja. 
pan, Imperial, Gunpowder, Young Hy- 
son, Mixed, Finglis Breakfast or Sun _ 
Sun Chop, sent y mail on receipt of 
$2.00. Be particular and state what kind 
of Tea you want. Greatest inducement 
ever offered to get orders for our cele- 
brated Teas, Coffees and Baking Powder. For full particu-~ 
lars address 2s GREAT ee TEA CO. 

P. O. Box 31 and 33 Vesey St., New York. 


THE. * 
* GReaTAMERoN. 
T 
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SCIENCE. 


(Vor. XV. No. 383 


CALENDAR OF SOCIETIES. 


Biological Society, Washington. 


May 31.—Theo. Gill, Characteristics of 
the Halosauroids or Lyopomes; C. Hart 
Merriam, Exhibition of Specimens of New 
Species of North American Mammals; J. 
N. Rose, Coulterella, a New Genus of Com- 
positze; Joseph F. James, Organisms in the 
St. Peter’s Sandstone. 


Engineers’ Club, St. Louis. 


May 21.—George A. Brown, The Func- 
tion of the Government in a Plan for Gen- 
eral Irrigation. In the discussion, Profes- 
sor Nipher said that experiments extending 
over a long period of years had demon- 
strated that the apparent increase in rainfall 
in forests was due to the fact that the rain 
caught in the gauges was not affected by 
wind-currents. Improved forms of rain- 
gauges had shown that there was no actual 
difference between the amount of rain fall- 
ing in forests and in open places. 


Royal Meteorological Society, London. 


May 21.—W. B. Tripp, Rainfall of the 
Globe. This was acomparative chronologi- 
cal account of some of the principal rain- 
fall records. The earliest record is that of 
Paris, which commenced in 1689. The 
English records began in 1726. The rain- 
fall observations in the southern hemisphere 
do not extend over a very long period. At 
Adelaide they were commenced in 1839, 
but they do not go back farther than 1866 
tor New Zealand. The greatest fall in any 
particular year at the stations given by the 
author was 160.9 inches at St. Bernard, in 
1839; and the least, 3 inches, at San Diego, 
in California, in 1863. By combining the 
stations in the northern and southern hemi- 
spheres, the author finds that in recent 
times the years with the highest average 
rainfall were 1878, 1879, and 18838, and 
the years with the lowest average were 
1854 and 1861. W. H. Dines, Mutual In- 
fluence of Two Pressure Plates upon Each 
Other, and Comparison of the Pressures 
upon Small and Large Plates; On the Vari- 
ations of Pressure caused by the Wind 
blowing across the Mouth of a Tube. In 
these two papers the author gives the re- 
sults of some experiments on wind-pressure 
which he has made mostly on a whirling- 
machine at Hersham, Surrey. From these 
experiments it seems probable that a de- 
crease of pressure per square foot with an 
increase of size of plate may be taken as a 
general rule. 


A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of 75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder, Scéence is 
always convenient for reference. 


R N. D.C. HODGES, 
47 Lafayette Place, N. Y. 


jab 


CATARRH 


Catarrhal Deafness—Hay Fever. 
A NEW HOME TREATMENT. 


Sufferers are not generally aware that these 
diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the nose and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 
in two weeks. 

N.B.—This treatment is not a snuff or an 
ointment ; both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son, 337 and 339 West King Street. 
Toronto, Canada.—Christian Advocate. 


Sufferers from Catarrhal troubles should care- 
fully read the above. 


N. D. G. HODGES, 47 Lafayette Pl., NewYork, 


Announces as Just Published 


Factand Theory Papers 
THE SUPPRESSION OF CONSUMPTION. 


By GopFREY W. HamBLeton, M.D. 12°. 40c. 


‘‘The inestimable importance of the subject, the 


eminence of the author and the novelty of his work | 


all combine to render the little treatise worthy of 
special consideration. . . We heartily com- 
mend Dr. Hambleton’s booklet and wish there were 
more such works.’’—Editorial, Boston Daily Adver- 


tiser. 
THE SOCIETY AND THE ‘‘ FAD.” 


By APPLETON MorGan, Esq. 12°. 20 cents. 

In this book Mr. Morgan, who is president of the 
New York Shakespeare Society, sets forth what he 
believes to be the true function of a Shakespeare 
Society, which in many respects he makes essen- 
tially scientific. 


Ready June %. 


PROTOPLASM AND LIFE. 


By C. F. Cox. 12°. 75 cents. 


The author of this book was for some years presi- 
dent of the New York Microscopical Society, and in 
this volume he sets forth his views on the spontane- 
ous generation theory and its relation to the general 
theory of evolution, and on protoplasm and the cell 
doctrine. 


Ready July 5. 


THE CHEROKEES IN PRE-COLUMBIAN TIMES 


By Cyrus Thomas. 12°. $1. 


In Preparation. 


The Tornado. 
By H. A. Hazen of the U. S. Signal Office. 
12°. $1. 
Foods and Food Adulterants. 
By Ep@ar RIcHARDS, Ex-president National Chem- 
ical Society. 
Color in Nature. 
By G. BRown GoopE and others. 


RUPTURE 


cured in stipulated time. 
NO DELAY FROM WORK. NO OPERATION. 


Call or send stamp for circular and reference of those 
cured. We have on hand over 300 styles of trusses, from 
$x up, and suspensories of all kinds. Orders filled by 
mail or express to any part of the United States. 

C. A.M. BURNHAM, M.D., 
138 Clinton Place, New York. 


Wants. 


Any person seeking a position for which he ts quali- 
hed by his scientific attainmen!’s, or any person seeking 
some one to fill a position of this character, be tt that 
of a teacher of science, chemist, draughtsman, or what 
not, may have the ‘Want’ inserted under this head 
FREE OF COST, if he satisfies the publisher of the suit- 
able character of his application. Any person seeking 
tnformation on any scientific question, the address of 
any scientific man, or whocaninany way use this col- 
umn for a purpose consonant with the nature of the 
paper, ts cordially invited to do so. 


ANTED.—At the Bryant Summer School, Ros 

lyn, L. I., a Professor to teach the botany and 

ZO6lo of the sea, marine life, etc., ete. July 8- 

Sept. 8. Also, a six months’ term beginning now. 

eee papers please copy. E. HINDS, A.M., Prin- 
cipal. 


RCHITECTURAL DRAUGHTSMAN, of four 

years’ practical experience, wants employment 
during the four months’ summer vacation of the 
Mass. Institute of Technology. Best of references, 
including former employer. Address I. M. BAR- 
ROWS, 50 Union Park, Boston, Mass. 


pie OHIO STATE UNIVERSITY graduate de- 
sires a position for next year as laboratory 
assistant or instructor in chemistry and physics. 
Three years’ special preparation for such work. 
Two years’ experience in teaching. References as to 
character and scholarship. Address C. S. ARNOLD, 
O. S. U., Columbus, O. 


JANTED.— At the BRYANT SUMMER SCHOOL, 
Roslyn, L. I., THREE professors to teach Sci- 
ences, Languages, Mathematics, etc. July 8-Sept. 8. 
Also, a six months’ term beginning now. Other 
papers please copy. E. HINDS, A.M., Principal. 


A GRADUATE of Princeton, for several years 
university student and Fellow in Biology, de- 
sires a position either to teach biology or sas assist- 
ant in a biological laboratory. Would prefer the 
latter and be satisfied with a moderate salary if the 
position afforded time for the prosecution of original 
research. Address, O.S., BOX 86, Princeton, N. J. 


HE ADVERTISER—A Third Year Student in 

Honor Sciences at Toronto University, is willin 
to take position as Science-Teacher or Tutor unti 
next October. En‘husiastic and practical instructor 
in Biology, Chemistry, Physics, Mineralogy and 
Geology. Latin and Greek and other branches ad- 
ditional if required. Young, good family. Refer- 
ences as to character and ability. CHEMIA, UNIV. 
COLL., TORONTO. 


ANTED-—Information concerning the produc- 

tion of Mushrooms in caves and other places. 

Address M. H. CRUMP, care Ky. Theological Sem’y, 
Frankfort, Ky. 


SSAYER.—Wanted position as above, has had 

three years’ practical experience in a London 
firm of Saag to the Bank of England, Royal Mint, 
etc., etc. horough knowledge of bullion sac tees 
and of gold, silver and lead ores. I. FRED. JOHN- 
SON, Northgate Brewery, Canterbury England. 


A® EXPERIENCED Technical Chemist will be 
open to engagement this summer. Highest ref- 
erences. Address DIRECTOR, Office of ScIENCE. 


prs WILLIAM FINDLAY, of the Philadelphia 

Institute of Physical Culture, is open to engage- 
ment in summer school to teach Free Movements, 
Wands, Clubs, Dumb-bells, Fencing and Sparring. 
Address 1,009 Arch St., Phila., Pa. 


Exchanges. 


[Free of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 47 Lafayette Place, New 
York.] 


Wanted.— To exchange land and fresh-water mollusca» 
(principally Helices Achatinellae, Clausiliae and Lim- 
naeae,)for those notin my collection. Lists exchanged. 
Address E. H. White, Box 200, Astoria, Or. 


To exchange for other books: Meek’s Invertebrate 
Paleontology, Cope’s Cretace us Vertebrata, Leidy’s 
Extinct Vertebrate Fauna, Lesquereux Cretaceous Flora. 
All being volumes of the Hayden Final Reports. Ad- 


dress, giving lists, T. N. Glover, Suffern, N. Y. 


Meteorites.—Mr. George F. Kunz, 11 to 15 Union 
Square, New York, or Hoboken, N. J., will buy or give 
in exchange for whole or parts of meteorites. Whole 
| undescribed ones, and entire falls especially de- 
sired, 


Wanted—To furnish roots of Dodecatheon Meadia, 
Sarracenia purpurea, and other wild flowers, native of 
Southern Wisconsin, in quantities. D, E. Willard, Cu- 
rator of Museum, Albion Academy, Albion, Wis. 


For Exchange—Fourteen volumes Encyclopedia Brit- 
annica (Stoddard’s ninth edition), bound in leather—part 
in original wrappers, all as new—can arrange to furnish 
volumes required to complete set, and six volumes 
‘** American Naturalist ’’ in numbers. Want small screw- 
cutting foot lathe and testing galvanometer and rheostat. 
For particulars address A. B. Campbell, McKean Co., 
Bradford, Pa. 


